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DETAIL A: WiMAX Antenna Mounting
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Top View
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DETAIL L: Monopole Top
Side View
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4'-6.00" 

DETAIL M: Side View

Notes: 
Preliminary schematic design only - not for construction.•
Dimensions are approximate and subject to field verification.•
Drawing not to scale.•

Notes: 
Preliminary schematic design only - not for construction.•
Dimensions are approximate and subject to field verification.•
Drawing not to scale.•
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Keyed notes
1 WiMAX Antenna

2 2'-8.00" L x 2 3/8" OD Antenna Pipe

Notes: 
Preliminary schematic design only - not for construction.•
Dimensions are approximate and subject to field verification.•
Drawing not to scale.•
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Keyed Items
1 1-1/4" Cable Support Blocks (3)                  7 Polyphasers (6)                                       

2 #2 AWG Insulated (GRN)                             8 SSGB (ANSI STD 607-A-2003)

3 #6 AWG Insulated (GRN)                             9 GND Jumper (ANSI T1 334-2202)

4 Only Bus Bar w/isolators                                10 4/0 Bare Grounding Lead

(ANSI T1 313-2003)                                                Connected to Monopole

5 4/0 AWG Exothermic Welded                             Grounding Tabs (3)  

GND Jumper                                                 11 Type N Male to 7/16 DIN Male Adapter 

6 3' Coax Jumpers (6)                                      12 1-1/4" Connector 7/16 DIN Female

NOTES: 

All grounding conductors to have a minimum 8" bending radius.•
Support and secure all conductors as required.•
Power and the one fiber conduit cross below grade near the pedestal.•
The Substation IFC drawings should be consulted for specifics of the conduit crossing.•

Keyed Items
1 7/8" Cable Support Blocks (3)                      7 Polyphasers (6)                                        

2 #2 AWG Insulated (GRN)                             8 SSGB (ANSI STD 607-A-2003)

3 #6 AWG Insulated (GRN)                             9 GND Jumper (ANSI T1 334-2202)

4 Only Bus Bar w/isolators                                10 Power Cable Inside 3/4" LFNC

(ANSI T1 313-2003)                                         11 4/0 Bare Grounding Lead

5 4/0 AWG Exothermic Welded                             Connected to Monopole   

GND Jumper                                                        Grounding Tabs (3)

6 3' Coax Jumpers (6)

Illustration Purposes Only

Keyed Items
1 7/8" Cable Support Blocks (3)                      6 1/2" Coax Jumpers (6)                                          

2 #2 AWG Insulated (GRN)                             7 Polyphasers (6)

3 #6 AWG Insulated (GRN)                             8 SSGB (ANSI STD 607-A-2003)

4 Only Bus Bar w/isolators                                9 GND Jumper (ANSI T1 334-2202)

(ANSI T1 313-2003)                                         10 4/0 Bare Grounding Lead

5 4/0 AWG Exothermic Welded                             Connected to Monopole   

GND Jumper                                                        Grounding Tabs (3)

Keyed Items
1 7/8" Cable Support Blocks (3)               6 Coax Jumpers (6)                            

2 #2 AWG Insulated (GRN)                      7 GPS Cables (3)    

3 #6 AWG Insulated (GRN)                      8 4/0 Bare Grounding Lead    

4 Only Bus Bar w/isolators                                Connected to Monopole

(ANSI T1 313-2003)                                         Grounding Tabs (3) 

5 4/0 AWG Exothermic Welded               9 GPS Antennas (3)          

GND Jumper                                                       

Notes: 
Preliminary schematic design only - not for construction.•
Dimensions are approximate and subject to field verification.•
Drawing not to scale.•
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Gamma Sector
AZ 300°

Alpha Sector
AZ 60°

Beta Sector
AZ 180°

4/0 Bare Grounding Lead 
Connected to Monopole 

Grounding Tabs (3)

Notes: 
Preliminary schematic design only - not for construction.•
Dimensions are approximate and subject to field verification.•
Drawing not to scale.•

A A

B B

4

4

3

3

2

2

1

1

0.1Isabelle
Monopole Top View

SHEET 4 OF 4

REV

B
SIZE

Date: 11-07-18

PROPRIETARY AND CONFIDENTIAL
THE INFORMATION CONTAINED IN THIS
DRAWING IS THE SOLE PROPERTY OF
COUNCIL ROCK.  ANY REPRODUCTION IN 
PART OR AS A WHOLE WITHOUT THE 
WRITTEN PERMISSION OF COUNCIL 
ROCK IS PROHIBITED.

khallack
Typewritten Text

khallack
Typewritten Text
 APPENDIX B - MONOPOLE STRUCTURE DRAWING 

khallack
Typewritten Text

khallack
Typewritten Text

khallack
Typewritten Text



RF Specifications

Frequency Range per Input MHz 3300 - 3800

Polarisation: NA +/-45° Slant Linear

Gain 

Over all Tilts dBi 18

Azimuth Beamwidth Degree 65

Azimuth Beam Squint Degree < 3

Elevation Beamwidth Degree 7

Electrical Downtilt: Degree T0⁰ or T4⁰ 

Electrical Downtilt Deviation Degree < 1

Impedance Ohms 50

VSWR NA < 1.4

Return Loss: dB > 15

Isolation dB > 28

Front to Back Ratio: Total Power +/-30⁰ dB > 30

Upper Sidelobe Suppression, Peak to 20⁰ dB > 18

Cross Polar Discrimination at Sector dB > 16

Maximum Effective Power Per Port W 100

Mechanical Specifications

Dimensions (LxWxD) mm (in) (inc RET ) mm (in) 750 (29.5) x 160 (6.2) x 85 (3.3) 

Packing Size (LxWxD) mm (in) 823(32.4) x 240(94) x 178(7)

Net Weight (antenna) kg (lb) 4.3 (9.4)

Net Weight (mount) kg (lb) 1.43 (3.1)

Shipping Weight kg (lb) 5.7 (12.5)

Connector Quantity NA 2 x N Type Female

Connector Position NA Bottom

Windload calculation km/h F=1/2*ρ*(Cdp*λ)*v2*A

Windload Frontal N 240

Windload Lateral N 130

Survival Wind Speed km/h 200 (125)

Radome Material NA UV-Stabilised PVC

Radome Colour RAL 7035

Product Compliance Environmental NA RoHS

Lightening Protection NA DC Grounded

Cold Temperature Survival Celsius -40

Hot Temperature Survival Celsius + 70

Ordering Information:

*  T0 (Electrical Tilt 0)

** T4 (Electrical Tilt 4)         

© Alpha Wireless Limited 2014.  Last modified: January, 27, 2015
Web:  www.alphaantennas.com Email: info@alphaantennas.com
* Alpha Wireless are always improving products; specification subject to change without notice.

AW3014 Data Sheet

*The parameters in this specification follow the definitions and recommendations  per NGMN P-Basta, Release 9.6 

3300-3800MHz Sector Antenna
(Dual Port, 65⁰ Beamwidth, +/-45⁰ Polarisation, Fixed Tilt)
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PROJECT MONOPOLE GALVANIZED EXTERIOR TREATMENT 
COLOR SAMPLES 

 
 

      
 
 

This is a picture of an existing FAN monopole located at PSC’s Argo Substation.  Prior to its installation, the monopole was stored on its side for 
approximately one year.  The grey color on the right side of the monopole was on top during storage and subjected to weathering.  The silver color 

on the left side of the monopole is the original color.  It was on the bottom during storage and protected from the elements. 
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This is a picture of an electric transmission monopole located across Inca Street from PSCo’s Argo Substation.  This galavanized monopole has been 
in place for several years.  The Project monopole will fade to a similar color following several years of weathering. 
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Picture of Argo FAN Tower (looking NW) 
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Picture of Broomfield FAN Monopole with Full Sunlight 



Xcel Energy – PSCO

Feasibility studies: Isabelle
Analysis of 100ft / 75ft



Overview Map

Isabelle is North of 
Denver, East of Boulder. 
Nearest neighboring base 
stations are Mineral Road 
and Washington.



Service Area: Electric

Isabelle is just Northeast 
of pockets of dense 
meters near Nine Mile 
Corner.

Meter density data is from the 
XCEL map:
“PSCo Electric Meter 
Density.pdf” dated 6/2/16



Service Area: Electric and Gas

Isabelle is within the 
Gas Territory. 

Gas area is from XCEL map: 
“PSCo Gas and Electric Service 
Territories.pdf”, dated 6/9/16



RF Propagation Modeling
System Inputs

Inputs:
• Location information [XLSX] 

"BaseStationListsPSCo20180108.xlsx"

• Base Station Locations per XLSX. 
• Base Station Heights: per XLSX.
• CPE Heights: 40ft
• Sectorization: 3 sectors 60/180/300 deg azim

except as noted in XLSX

Propagation Model Info:
• Model: CRC Predict v4.8
• Frequency: 3650 MHz

• Geodata:
Infovista Cityscape 30m, 2005/2012/2013 vintage

Radio Info:
• Base - Airspan Airsynergy

• (3) Sectors of 18dBi, 65 degree antennas
• 40dBm Max EIRP

• CPE - Airspan MiMAX
• 15dBi integrated 28 degree antenna
• 40dBm Max EIRP



RF Propagation Maps
coverage concepts

Signal is simulated with an untuned propagation model.

All planned Base Stations are included in the simulation.

Areas are colored by Base Station Sector. 
One color = One Sector

Coverage: –96dBm - the lowest signal level for a usable 
link between Base and CPE (from field testing).

• Best Server
• Predicted Coverage

• Predicted Signal

• Footprint



Best Server: Isabelle 100ft

Areas Shown:
predicted signal to -96dBm



Best Server: Isabelle 75ft

Areas Shown:
predicted signal to -96dBm



RF Propagation Maps

• Best Server

• Predicted Coverage
• Predicted Signal

• Footprint

Signal is simulated with an untuned propagation model.

All planned Base Stations are included in the simulation.
Results are filtered for the Base Station being analyzed.

Areas are colored by Sector. 
One color = One Sector

Coverage: –85dBm - the design criteria signal level.

coverage concepts



Predicted Coverage: Isabelle 100ft

Predicted Coverage:
-85dBm or better

Area (sq mi) Meters

sector1 11.66 37

sector2 16.71 3,687

sector3 8.18 1,045

Total 36.55 4,769

Meter Counts are derived from 
electric meter densities inside 
the coverage areas shown. 
They are not provided as a design 
metric, but as a means of 
estimating changes to coverage 
in the Electric Service Area.



Predicted Coverage: Isabelle 75ft

Predicted Coverage:
-85dBm or better

Area (sq mi) Meters

sector1 8.22 37

sector2 15.73 3,213

sector3 7.14 926

Total 31.09 4,176



Predicted Coverage Lost:
(vs 100ft)

Percent Change:

AREA (sq mi) METERS
75ft -5.45 -593

75ft -14.9% -12.4%



RF Propagation Maps

• Best Server

• Predicted Coverage

• Predicted Signal
• Footprint

Signal is simulated with an untuned propagation model.

All planned Base Stations are included in the simulation.

Areas are a spectral heat map of predicted signal level. 
Red: hot <– – –>  Purple: cool

Coverage: –102dBm - the radio receive threshold.

coverage concepts



Predicted Signal: Isabelle 100ft



Predicted Signal: Isabelle 75ft



RF Propagation Maps

• Best Server

• Predicted Coverage

• Predicted Signal

• Footprint

Signal is simulated with an untuned propagation model.

All planned Base Stations are included in the simulation.

Radio Footprint of the Base Station being analyzed is 
shown in Red.
Background map: simplified signal prediction in green. 

Footprint Coverage: –96dBm - the lowest signal level for 
a usable link between Base and CPE (from field testing).

coverage concepts



Footprint: Isabelle 100ft

Area Shown:
predicted signal to -96dBm



Footprint: Isabelle 75ft

Area Shown:
predicted signal to -96dBm



Disclaimer

Preliminary coverage maps are based on customer supplied information and predictive Radio 
Frequency modeling. Results are for system planning purposes and are not intended to represent final 
radio coverage. 

Coverage areas contain unpredictable elements affecting coverage predictions, including but not 
limited to vegetation and buildings. Council Rock recommends field testing for system 
characterization and propagation model tuning as part of a complete system plan.
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